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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable superior display quality even in a 
case of performing an area gray scale display. 

SOLUTION: A liquid crystal display device is provided with a liquid crystal 
held between a pair of substrates faced each other and a plurality of pixels. 
Each pixel comprises a plurality of sub-dots of which each area forms a 
specified area ratio. A reflection film corresponding to the sub-dots and 
having a plurality of projecting parts or recessed parts formed on its surface 
is formed on one of the substrates. The projecting parts or the recessed 
parts of the reflection film corresponding to the least area sub-dots form a 
plurality of rows along the almost perpendicular direction to the vertical 
direction of the display side. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display which comes to pinch liquid crystal and has two or more pixels 
between the substrates of the pair which counters mutually. Said pixel It consists of two or more 
subdots from which each area serves as predetermined surface ratio. One substrate of the substrates 
of said pair It has the reflective film with which it is the reflective film corresponding to said subdot, and 
two or more heights or crevices were formed in the front face. The heights or the crevice of the 
reflective film corresponding to the subdot with the smallest area among said subdots is a liquid crystal 
display characterized by making two or more trains along the vertical direction of the screen, and the 
direction which carries out an abbreviation rectangular cross. 

[Claim 2] It is the liquid crystal display which comes to pinch liquid crystal and has two or more pixels 
between the substrates of the pair which counters mutually. Said pixel It consists of two or more 
subdots from which each area serves as predetermined surface ratio. One substrate of the substrates 
of said pair It has the reflective film with which it is the reflective film corresponding to said subdot, and 
two or more heights or crevices were formed in the front face. The heights or the crevice of the 
reflective film corresponding to [ the subdot with the smallest area among said subdots has the shape of 
a rectangle which makes the vertical direction of the screen a longitudinal direction, and ] this subdot is 
a liquid crystal display characterized by making one or more trains along the vertical direction of the 
screen, and the direction of abbreviation identitas. 

[Claim 3] The liquid crystal display according to claim 1 or 2 with which distance to the summit section 
of other heights which adjoin the heights concerned from the summit section of one of heights, and 
distance to the pars basilaris ossis occipitalis of other crevices which can creep and adjoins the crevice 
concerned from the pars basilaris ossis occipitalis of that crevice are characterized by being 15 
micrometers or less in the reflective film corresponding to said each subdot. 

[Claim 4] The heights or the crevice in said reflective film is a liquid crystal display according to claim 1 
to 3 characterized by the configuration where it saw from [ of the reflective film concerned ] the normal 
being an approximate circle form. 

[Claim 5] The heights or the crevice in said reflective film is a liquid crystal display according to claim 1 
to 3 characterized by being the abbreviation ellipse form where the configuration where it saw from [ of 
v^the reflective film concerned ] the normal makes the vertical direction of said screen, and the direction 
which carries out an abbreviation rectangular cross the direction of a major axis. 

[Claim 6] Electronic equipment characterized by having a liquid crystal display according to claim 1 to 5. 
[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment which used a liquid crystal 

display and this. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is capturing the spotlight as a 
display device which replaces a cathode-ray tube (CRT). A liquid crystal display is constituted including 
the switching element in which the pixel electrode arranged for example, in the shape of a matrix, the 
switching element connected to this pixel electrode were prepared, the opposite substrate with which 
the counterelectrode which counters a pixel electrode was formed, and the liquid crystal pinched among 
both substrates. And in this kind of liquid crystal display, what realizes a gradation display is common by 
impressing the electrical potential difference according to desired gradation to the liquid crystal inserted 
into the pixel electrode and the counterelectrode. 

[0003] However, in this liquid crystal display, since the electrical potential difference impressed to a 
pixel electrode was the electrical potential difference corresponding to gradation, i.e., an analog signal, it 
had the problem of having originated in heterogeneity, such as various kinds of component properties 
and wiring resistance, and being easy to generate display nonuniformity. The liquid crystal display in 
which the so-called area gradation display which constitutes 1 pixel by two or more subdots from which 
area differs respectively that this problem should be solved, and performs a gradation display by making 
these subdots into an ON state or an OFF state alternatively is possible has come [ then, ] to be 
proposed. Since a gradation display can be performed only using the electrical potential difference which 
makes each subdot the electrical potential difference made into an ON state, or an OFF state according 
to this liquid crystal display, the above-mentioned problem is avoidable. 

[0004] By the way, the configuration to which a liquid crystal display carries out incidence of the light in 
a certain form since the liquid crystal itself does not emit light is needed. Although a liquid crystal 
display can be classified in general into a reflective mold liquid crystal display and a transparency mold 
liquid crystal display, considering the viewpoint of the acquisition approach of this incident light, the 
reflective mold liquid crystal display is advantageous at the point that low electrification can be attained 
as compared with the transparency mold liquid crystal display which needs the light sources, such as a 
back light unit. And what was made to display by reflecting the light which carried out incidence from 
the observation side on the front face of this reflector, using the reflector formed as this reflective mold 
liquid crystal display with the conductive ingredient which has reflexibility as the above-mentioned pixel 
electrode is known. In this kind of reflective mold liquid crystal display, it is common to form much 
detailed irregularity on the surface of a reflector, and to scatter the reflected light in the reflector 
concerned moderately that the situation where a background, indoor lighting, etc. are reflected in the 
image which an observer checks by looking should be avoided. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display which adopted the area 
gradation, display mentioned above, since one pixel consists of two or more subdots, as compared with 
the liquid crystal display which adopted the gradation display by the above-mentioned armature-voltage 
control, it is necessary to make small area of the reflector corresponding to each subdot. Consequently, 
since the irregularity formed in the front face of each reflector decreased when an area gradation 
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display was adopted as a reflective mold liquid crystal display, the reflected light in the front face of the 
reflector concerned could not fully be scattered, and there was a problem that good display quality was 
not acquired. 

[0006] This invention is made in view of the situation explained above, and even if it is the case where 
an area gradation display is performed, it aims at offering the electronic equipment using the liquid 
crystal display and this which can acquire good display quality. 
[0007] 

[Means for Solving the Problem] In the liquid crystal display which this invention comes to pinch liquid 
crystal between the substrates of the pair which counters mutually, and has two or more pixels in order 
to attain the above-mentioned purpose Said pixel is constituted from two or more subdots from which 
each area serves as predetermined surface ratio. While forming the reflective film with which it is the 
reflective film corresponding to said subdot, and two or more heights or crevices were formed in the 
front face at one substrate of the substrates of said pair The heights or the crevice of the reflective 
film corresponding to the subdot with the smallest area among said subdots is characterized by making 
two or more trains along the vertical direction of the screen, and the direction which carries out an 
abbreviation rectangular cross. 

[0008] Generally, although there is a problem that the quantity of light of the reflected light by the 
reflective film cannot fully be obtained since the reflective film corresponding to 1 pixel must be small 
formed in the liquid crystal display which adopted the so-called area gradation display, especially in the 
vertical direction of the screen, the reflected light of sufficient quantity of light can be obtained by 
considering as the above-mentioned configuration. Consequently, there is an advantage that it can stop 
that display quality deteriorates in connection with making area of the reflective film small. 
[0009] As other means for attaining the above-mentioned purpose, furthermore, this invention In the 
liquid crystal display which comes to pinch liquid crystal and has two or more pixels between the 
substrates of the pair which counters mutually said pixel While two or more subdots from which each 
area serves as predetermined surface ratio constitute It is the reflective film corresponding to said 
subdot to one substrate of the substrates of said pair. The reflective film with which two or more 
heights or crevices were formed in the front face is formed. The inside of said subdot, A subdot with the 
smallest area has the shape of a rectangle which makes the vertical direction of the screen a 
longitudinal direction, and the heights or the crevice of the reflective film corresponding to this subdot is 
characterized by making one or more trains in the vertical direction of the screen, and the direction of 
abbreviation identitas. Also when it considers as this configuration, the same effectiveness as the 
above-mentioned invention can be acquired. 

[0010] In addition, if it is in each above-mentioned invention, in the reflective film corresponding to said 
each subdot, it is desirable to set to 15 micrometers or less distance to the summit section of other 
heights which adjoin the heights concerned from the summit section of one of heights, and distance to 
the pars basilaris ossis occipitalis of other crevices which can creep and adjoins the crevice concerned 
from the pars basilaris ossis occipitalis of that crevice. Moreover, in the heights or the crevice in said 
reflective film, it is possible to make into an approximate circle form the configuration where it saw from 
[ of the reflective film concerned ] the normal. 

[001 1] It is desirable to make the direction which carries out the abbreviation rectangular cross of the 
configuration where it saw from [ of the reflective film concerned ] the normal in the heights or the 
crevice in said reflective film here, with the vertical direction of said screen into the abbreviation ellipse 
form made into the direction of a major axis. Since the quantity of light of the reflected light which 
carries out outgoing radiation in the vertical direction of the screen can be increased by carrying out like 
this, there is an advantage that the situation where display quality deteriorates in connection with 
making area of the reflective film small can be suppressed more certainly. 

[0012] In addition, the liquid crystal display concerning each above-mentioned invention can be carried 
out also as various kinds of electronic equipment which uses this liquid crystal display as a display. 
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[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. The gestalt of this operation cannot show one mode of this invention, cannot 
limit this invention, and can change it into arbitration within the limits of this invention. 
[0014] A: **** of an operation gestalt — explain first the gestalt of the operation which applied this 
invention to the reflective mold liquid crystal display of an active matrix. In addition, below, the case 
where the 3 terminal mold switching element slack TFT (Thin Film Transistor; thin film transistor) is 
used as a switching element is assumed. 

[0015] Drawing 1 is a sectional view which illustrates typically the configuration of the liquid crystal 
display concerning the operation gestalt of this invention. In addition, in each drawing shown in this 
drawing 1 and the following, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing, the scale is changed for each class or every each part 
material. 

[0016] The 1st substrate 1 is plate-like part material, such as glass, and a quartz, a plastic. The light- 
shielding film 1 1 and the color filter 12 are formed in the front face of this 1st substrate 1. A color filter 
12 is film which consists of a resin ingredient colored either R (red), G (green) and B (blue) by the color 
or the pigment. Although mentioned later for details, each of two or more pixels is constituted in this 
operation gestalt by three sub pixels corresponding to each color of R, G, and B. The above-mentioned 
color filter 12 is formed corresponding to each of these sub pixels. Moreover, a light-shielding film 1 1 is 
for being formed in the shape of a grid so that it may be located in the clearance part of the color filter 
12 of each color, and shading this clearance. 

[0017] Moreover, the front face of the 1st substrate 1 in which the light-shielding film 1 1 and the color 
filter 12 were formed is covered with the overcoat layer 13 which consists of acrylic resin or an epoxy 
resin. This is for preventing an organic material's oozing out from a color filter 12, and degrading liquid 
crystal 3 while carrying out flattening of the irregularity formed on the 1st substrate 1 with the light- 
shielding film 1 1 and the color filter 12. Furthermore, the counterelectrode 14 is formed in most front 
faces of this overcoat layer 13 with transparence electrical conducting materials, such as ITO (Indium 
Tin Oxide). The front face of the overcoat layer 13 in which the counterelectrode 14 was formed is 
covered with the orientation film 15. This orientation film 15 is organic thin films, such as polyimide, and 
rubbing processing for specifying the direction of orientation of the liquid crystal 3 when the electrical 
potential difference is not impressed is performed. 

[0018] On the other hand, two or more reflectors 21, switching elements, etc. are formed in the inside 
(liquid crystal 3 side) front face of the 2nd substrate 2 (illustration abbreviation), and it is covered with 
the above-mentioned orientation film 15 and the same orientation film 22. Hereafter, with reference to 
drawing 2 (a) and (b), an each about 21 reflector [ of the 2nd substrate 2 ] configuration is explained. It 
sets here to each drawing shown in drawing 2 (a) and the following, and is the image display side (namely, 
field checked by looking by the observer.) of a liquid crystal display. Hereafter, the vertical direction of 
the "screen" is shown as Y shaft orientations, and the direction which intersects perpendicularly with 
this, i.e., the longitudinal direction of this screen, is shown as X shaft orientations. 
[0019] As shown in drawing 2 (a), two or more scanning lines 23 which extend in the predetermined 
direction (the direction of X in drawing), and two or more data lines 24 which extend in the direction (the 
direction of Y in drawing) which intersects the scanning line 23 are formed in the inside front face of the 
2nd substrate 2. And the reflector 21 mentioned above is connected to the scanning line 23 and the 
data line 24 through TFT25 formed in the part which the scanning line 23 and the data line 24 intersect. 
The reflector 21 in this operation gestalt is formed with the conductive ingredient which has reflexibility, 
for example, aluminum, silver, etc., and combines the function as reflective film for reflecting the incident 
light from the 1st substrate 1 side, and the function as an electrode for impressing a predetermined 
electrical potential difference to liquid crystal 3. Specifically, as for the liquid crystal 3 pinched between 
the 1st substrate 1 and the 2nd substrate 2, the direction of orientation changes by impressing an 
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electrical potential difference between a counterelectrode 14 and a reflector 21. Below, the field where 
the orientation condition of liquid crystal 3 changes in this way, i.e., the field where a reflector 21 and a 
counterelectrode 14 counter, is called a subdot. And in this operation gestalt, as shown in drawing 2 (a), 
the surface ratio of three subdots on a par with Y shaft orientations, i.e., the surface ratio of a reflector 
21, is 1:2:4, and as a broken line shows in drawing 2 (a), one sub pixel is constituted by these three 
subdots. As mentioned above, each sub pixel supports the color of the R, G, or the B. That is, the 
above-mentioned color filter 12 is formed on the 1st substrate 1 so that three reflectors 21 
corresponding to a sub pixel may be countered. And one pixel is constituted by three sub pixels 
corresponding to each color of R, G, and B. The area gradation display of 8 gradation according to the 
gradation data concerned is realized under this configuration the most significant bit of the gradation 
data of the triplet given about one sub pixel, and by making the 2nd place of each subdot into an ON 
state or an OFF state according to the value of a bit and the least significant bit. In addition, below, the 
"reflector 213" is written among three reflectors 21 corresponding to each sub pixel, and it writes for a 
reflector with the smallest (that is, it corresponds to weight "1") area the "reflector 212", respectively. 
[ a reflector with the largest (that is, it corresponds to weight "4") area ] [ "the minimum reflector 211" 
and the reflector of a middle area ] However, when especially each reflector does not need to be 
distinguished, it is only written as "a reflector 21." Moreover, as shown in drawing 2 (a), in this operation 
gestalt, the case where it has the shape of a rectangle which the minimum reflector 21 1 becomes from a 
long side parallel to X shaft orientations and a shorter side parallel to Y shaft orientations is assumed. 
[0020] Next, drawing 2 (b) is an A-A' **** sectional view in drawing 2 (a). In addition, in drawing 2 (b), in 
order to prevent a drawing becoming complicated, illustration of elements other than 2nd substrate 2 
and reflector 21 (data-line 24 grade) is omitted. As shown in this drawing, the field in which the above- 
mentioned reflector 21 is formed among the front faces by the side of the liquid crystal 3 of the 2nd 
substrate 2 serves as a split face in which much detailed heights (projection) were formed. And since 
each above-mentioned reflector 21 is formed in the shape of a thin film on this split face, heights 21a 
reflecting the heights on the 2nd substrate 2 will be formed in the front face of each reflector 21. 
Consequently, since outgoing radiation of it is carried out from the 1st substrate 1 side after the 
incident light from the 1st substrate 1 side is moderately scattered about by heights 21a of this 
reflector 21 front face, it can avoid the situation where a background is reflected in the image checked 
by looking by the observer, or the light from indoor lighting reflects. 

[0021] Two or more heights 21a formed in the front face of the minimum reflector 21 1 among three 
reflectors 21 corresponding to a sub pixel in this operation gestalt here makes two or more trains. 
Furthermore, each of these trains extend in the vertical direction of the screen, and the direction 
(namely, longitudinal direction of the screen) which carries out an abbreviation rectangular cross. 
Although the case where a total of ten heights 21a is formed in the minimum pixel electrode 21 1 is 
specifically illustrated in drawing 2 R> 2 (a), every five in such heights 21a have composition which made 
two trains which extend in the longitudinal direction of the screen, and has been arranged. If it puts in 
another way, two or more trains parallel to the long side of the minimum reflector 21 1 can also be 
referred to as becoming nothing and the mode with which each of these trains were compared in the 
direction of a shorter side. 

[0022] By the way, if two or more heights 21a on a reflector 21 is arranged periodically completely, since 
it originates in interference of light and a color may be attached to a display image, as for each heights 
21a, it is desirable not to be arranged in a straight line completely, but to shift a little and to be arranged. 
In this specification, namely, the phrase "two or more heights make a train" As shown in drawing 3 (a), 
when two or more heights 21a is making the single tier completely along with the straight lines L1 or L2 
of the vertical direction of the screen, and the direction which intersects perpendicularly (that is,) Only 
the case where the top-most vertices of each heights 21a pass along the straight lines L1 or L2 
concerned is not meant, and as shown in drawing 3 (b), it should be understood by the semantics that 
each heights are formed so that each of these straight lines L1 or L2 may pass along the circumference 
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of two or more top-most vertices of heights 21a. 

[0023] Moreover, when a pixel consistency is set to 100PPIs (PixelPer Inch) as a liquid crystal display 
concerning this operation gestalt, one side of each pixel is set to about 250 micrometers, therefore the 
die length of Y shaft orientations of each sub pixel is also set to about 250 micrometers. Furthermore, 
since the minimum reflector 21 1 is equivalent to the smallest field trichotomized and obtained in this 
sub pixel so that surface ratio may be set to 1:2:4, the die length (namely, vertical lay length of the 
screen) of the shorter side of the minimum reflector 211 concerned is set to about 35 micrometers. 
When it takes into consideration forming two trains of heights 21a in the field of this die length, as for 
the pitch of each heights 21a, it is desirable that it is 15 micrometers or less. Here, the pitch of heights 
21a is the distance from the summit section of one of heights 21a to the summit section of other 
heights 21a which adjoins the heights 21a concerned. But since each heights 21a on a reflector 21 is 
not necessarily completely arranged regularly as mentioned above, more specifically, it is desirable for 
the pitch of the average about the heights on each reflector 21 to be 15 micrometers or less. 
[0024] As explained above, in this operation gestalt, two or more heights 21a formed in the front face of 
the minimum reflector 21 1 makes two or more trains which extend in the vertical direction of the screen, 
and the direction which intersects perpendicularly, and is formed. By carrying out like this, the 
advantage that outgoing radiation of the reflected light of sufficient quantity of light can be carried out 
is in the large range in the vertical direction of the screen. It is as follows when it explains in full detail. 
[0025] Here, as shown in drawing 4 (a), the case where two or more heights 21a formed in the minimum 
reflector 21 1 is arranged by the single tier along the vertical direction of the screen and the direction 
which intersects perpendicularly is assumed. In this case, the incident light from the 1st substrate 1 side 
is reflected in the front face of a reflector 21 1, and although outgoing radiation will be carried out, what 
outgoing radiation is carried out in the vertical direction of the screen for is the light reflected in the 
part (namely, part shown with the broken line in drawing 4 R> 4 (a)) which is suitable in the vertical 
direction of the screen among each heights 21a. Thus, when heights 21a of the minimum reflector 211 is 
made only into a single tier, the part to which the outgoing radiation of the incident light can be made to 
carry out in the vertical direction of the screen is comparatively narrow. Therefore, the quantity of light 
which carries out outgoing radiation in the vertical direction of the screen in this case decreases, 
consequently the problem that the display quality in the direction concerned will become low as 
compared with the display quality in other directions (for example, longitudinal direction of the screen) 
may arise. 

[0026] On the other hand, since two or more heights 21a which can be set to the minimum reflector 21 1 
makes two or more trains and is arranged in this operation gestalt along the vertical direction of the 
screen, and the direction which intersects perpendicularly as shown in drawing 4 (b) There are many 
parts (part shown with a broken line in drawing 4 (b)) which may reflect the light which resulted in the 
minimum reflector 211 concerned in the vertical direction of the screen, and the area is also 
comparatively large, consequently, since outgoing radiation of the light of sufficient quantity of light can 
be carried out to the large area of the vertical direction of the screen, it is avoidable that the display 
grace in the vertical direction of the screen becomes low. 

[0027] In addition, in this operation gestalt, although the case where two or more heights made two 
trains in the minimum reflector was illustrated, this number of trains is not restricted to this. In order to 
increase further the quantity of light which should be made to carry out outgoing radiation in the vertical 
direction of the screen, it is thought desirable to increase this number of trains as much as possible. 
[0028] Next, how to show below the reflector 21 which has two or more heights 21a as an approach of 
forming on the 2nd substrate 2, for example can be considered. 

[0029] First, as shown in drawing 5 (a), the resin layers 51, such as photosensitive acrylic resin, are 
formed all over the 2nd substrate 2, such as a glass substrate, and ultraviolet rays are irradiated through 
a photo mask 52 to this resin layer 51 ( drawing 5 (b)). Here, as shown in drawing 5 (b), light-shielding 
film 52a is formed in the location corresponding to heights 21a of a reflector 21 at this photo mask 52. 
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Therefore, after this UV irradiation, if development is given, as shown in drawing 5 (c), only the part 
which it was interrupted by light-shielding film 52a among the resin layers 51, and ultraviolet rays did not 
irradiate will remain, and the part by which ultraviolet rays were irradiated will be removed. Then, these 
resin layers 51 are softened by heating more than the heat deflection temperature of the resin 
ingredient concerned, and a corner is rounded off ( drawing 5 (d)). By furthermore forming the organic 
film 53, the heights of a large number which have a smooth front face will be formed in the field 
corresponding to the reflector 21 prepared in behind among 2nd substrate 2 front faces ( drawing 5 (e)). 
After forming the reflective film 54 on this organic film 53, the reflector 21 which carried out patterning 
of the reflective film 54 concerned, and was shown in the above-mentioned operation gestalt is formed 
( drawing 5 (f)). 

[0030] B: Explain the liquid crystal display concerning the 2nd operation gestalt, next the 2nd operation 
gestalt of this invention. In addition, since the whole liquid crystal display configuration concerning this 
operation gestalt becomes being the same as that of the liquid crystal display concerning the 1st 
operation gestalt shown in above-shown drawing 1 , the explanation is omitted. 

[0031] Drawing 6 is a top view which illustrates an about 21 reflector [ in the 2nd substrate 2 of the 
liquid crystal display concerning this operation gestalt ] configuration. As shown in this drawing, while 
one pixel consists of three sub pixels corresponding to each color of R, G, and B also in the liquid 
crystal display concerning this operation gestalt, the point that each sub pixel consists of three subdots 
from which each surface ratio is set to 1:2:4 is the same as the above-mentioned 1st operation gestalt. 
However, in this operation gestalt, X shaft orientations, i.e., the vertical direction of the screen, are the 
points arranged in the direction (longitudinal direction) which intersects perpendicularly, and three 
subdots from which they constitute each sub pixel while three sub pixels which constitute each pixel are 
arranged in Y shaft orientations, i.e., the vertical direction of the screen, differ from the above- 
mentioned 1st operation gestalt. As shown in drawing 6 , while connecting with the data line 24 with 
which each of three reflectors 21 1, 212, and 213 (surface ratio 1:2:4) corresponding to one sub pixel 
differs, respectively through TFT25, specifically, these three reflectors 211, 212, and 213 are connected 
to the common scanning line 23 through TFT25. As a result of considering as this configuration, in this 
operation gestalt, the minimum reflector 21 1 serves as the shape of a rectangle which makes a 
longitudinal direction the vertical direction (Y shaft orientations) of the screen. 

[0032] Moreover, the front face of the field in which a reflector 21 should be formed among the 2nd 
substrate 2 is the split face in which much heights were formed. Since each above-mentioned reflector 
21 is formed in the shape of a thin film on the split face in which much heights of 2nd substrate 2 front 
face were prepared, the heights reflecting the heights on the 2nd substrate 2 will be formed in the front 
face of the reflector 21 concerned. Furthermore, in this operation gestalt, two or more heights formed in 
the front face of the minimum reflector 21 1 have the composition of making the train which extends in 
the longitudinal direction of the minimum reflector 211 concerned, i.e., the vertical direction of the 
screen. 

[0033] Thus, since it has the composition that two or more heights 21a is located in a line in the vertical 
direction of the screen according to this operation gestalt, the same effectiveness as the above- 
mentioned 1st operation gestalt that the display quality in the vertical direction of the screen can be 
raised is acquired. In addition, according to the 2nd operation gestalt, the following effectiveness can be 
acquired. 

[0034] Here, two or more heights 21a which the minimum reflector 21 1 concerning the above-mentioned 
1st operation gestalt has the shape of a rectangle which has a long side in the vertical direction of the 
screen in the direction in which it intersects a shorter side perpendicularly, and is formed in the 
minimum reflector 21 1 front face concerned made two or more trains along a long side. That is, it is 
necessary to write as the configuration by which two or more trains have been arranged jn the direction 
of a shorter side, and to make small the path of heights 21a which constitutes each train. And if the 
precision of patterning etc. is taken into consideration, following difficulty on formation of heights 21a of 



-8- 



this minor diameter depending on the case will also be considered. 

[0035] On the other hand, in order for what is necessary to be according to this operation gestalt just to 
form two or more heights 21a formed in the minimum reflector 21 1 so that one train may be made along 
a long side, the path of each heights 21a may be large as compared with the 1st operation gestalt. That 
is, since it is not necessary to form heights 21a of a minor diameter extremely, the advantage that a 
production process can be made easy is acquired. But you may make it two or more heights 21a of the 
minimum reflector 21 1 make two or more trains like the above-mentioned 1st operation gestalt also in 
the above-mentioned 2nd operation gestalt. 

[0036] C: Although 1 operation gestalt of this invention was explained beyond the modification, each 
above-mentioned operation gestalt is instantiation to the last, and can add various deformation to each 
above-mentioned operation gestalt in the range which does not deviate from the meaning of this 
invention. As a modification, the following can be considered, for example. 

[0037] In Modification 1> above-mentioned each operation gestalt, as shown in above-shown drawing 2 
etc., it considered as the configuration which becomes circular [ the configuration (namely, cross- 
section configuration in a field parallel to a substrate) where it saw from / of a substrate / the normal ] 
about each of two or more heights 21a of a reflector 21. However, the configuration of each heights 21a 
may not be restricted to this, and you may make it be the following. Drawing 7 is a top view which 
illustrates an about 21 reflector [ in 2nd substrate 2 front face of the liquid crystal display concerning 
this modification ] configuration. 

[0038] Although the configuration of each reflector 21 of 2nd substrate 2 front face concerning this 
modification is the same as that of the 2nd operation gestalt in general as shown in this drawing, the 
configuration of heights 21b formed in reflector 21 front face concerning this modification differs from 
what was shown in the above-mentioned 2nd operation gestalt. Specifically, each heights 21b 
concerning this modification has an ellipse to which the configuration (namely, cross-section 
configuration in a field parallel to the 2nd substrate 2) where it saw from [ of the 2nd substrate 2 ] the 
normal uses as a major axis the vertical direction of the screen, and the direction (longitudinal direction 
of the screen) which intersects perpendicularly. Also when it considers as this configuration, the 
effectiveness same with having been shown in each above-mentioned operation gestalt is acquired. 
Furthermore, area of the part (that is, part equivalent to drawing 4 (a) and the broken-line part in (b)) 
which is suitable in the vertical direction of the screen of the heights 21b front faces can be made large 
by considering as the ellipse which uses as a major axis the direction which intersects the configuration 
of heights 21b perpendicularly with the vertical direction of the screen. Consequently, the quantity of 
light which carries out outgoing radiation of the cross-section configuration of heights 21a in the 
vertical direction of the screen like each above-mentioned operation gestalt as compared with the case 
where it is presupposed that it is circular can be increased. Therefore, according to this operation 
gestalt, in addition to the effectiveness shown in each above-mentioned operation gestalt, there is an 
advantage that the display property of the vertical direction of the screen can be raised further. 
[0039] In addition, although the configuration which arranged the subdot which constitutes each sub 
pixel to X shaft orientations was illustrated in drawing 7 as illustrated in the 2nd operation gestalt, this 
modification is applicable also to the liquid crystal display which takes the configuration which arranged 
the subdot which constitutes each sub pixel to Y shaft orientations, as shown in the 1 st operation 
gestalt. In this case, as shown in drawing 8 , heights 21b formed in the front face of each reflector 21 
will become the ellipse form where the configuration where it saw from [ of the 2nd substrate 2 ] the 
normal makes the vertical direction of the screen, and the direction which intersects perpendicularly the 
direction of a major axis, and heights 21b of the minimum reflector 211 will make [ the vertical direction 
of the screen ] two or more trains along the direction which intersects perpendicularly. 
[0040] Although the liquid crystal display of a reflective mold was illustrated in <modification 2> above- 
mentioned each operation gestalt, it is not restricted to this liquid crystal display that this invention is 
applicable. For example, while arranging a back light unit in the 2nd substrate side of a liquid crystal 
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display, this invention is applicable also to the so-called transflective reflective mold liquid crystal 
display which prepared the slit for making the light which carried out incidence penetrate at each 
reflector on the 2nd substrate from the back light unit concerned at the 2nd substrate side. 
[0041] In Modification 3> above-mentioned each operation gestalt, although the reflector 21 considered 
as the configuration which combines the function as reflective film for reflecting the incident light from 
the 1st substrate 1 side, and the function as an electrode for impressing a predetermined electrical 
potential difference to liquid crystal 3, it is good also as a configuration which does not carry out like 
this but prepares the reflective film and an electrode separately. Hereafter, with reference to drawing 9 , 
the configuration of the liquid crystal display concerning this modification is explained. In addition, the 
sign same about the part which is common in above-shown drawing 1 among each part shown in drawing 
9 is attached, and the explanation is omitted. 

[0042] The reflective film 26 is formed in the inside front face of the 2nd substrate 2 in this modification. 
This reflective film 26 has the same configuration as the reflector 21 shown in each above-mentioned 
operation gestalt. That is, each reflective film 26 is formed corresponding to each of three subdots 
which constitute a sub pixel, and surface ratio has become 1:2:4. Furthermore, the heights which each 
reflective film 26 has two or more heights on the front face, and were formed in the reflective film 26 
with the smallest area of each reflective film 26 make two or more trains in the direction which 
intersects perpendicularly with the vertical direction of the screen. However, in each above-mentioned 
operation gestalt, although considered as the configuration in which a reflector 21 is connected to the 
scanning line 23 and the data line 24 through TFT25, since the reflective film 26 concerning this 
modification does not have a function as an electrode, it is connected to neither of these elements. 
Moreover, for the same reason, as long as the ingredient of the reflective film 26 concerned has 
reflexibility, it may not necessarily have conductivity. 

[0043] Now, the front face of the 2nd substrate 2 in which this reflective film 26 was formed is covered 
with the insulating layer 27 which has transparency. And it connects with two or more scanning lines 
and the data line, TFT (all are illustration abbreviation) located in a part for these intersections, and the 
TFT concerned, and the transparent electrode 28 for impressing a predetermined/electrical potential 
difference to the liquid crystal 3 inserted between counterelectrodes 14 is formed in the front face of 
this insulating layer 27. This transparent electrode 28 is formed with transparence electrical conducting 
materials, such as ITO, and patterning is carried out to the configuration according to the subdot which 
constitutes each pixel. Furthermore, the inside (liquid crystal 3 side) front face of the 2nd substrate 2 is 
covered with the orientation film 29. 

[0044] Thus, also when it considers as the configuration which formed the reflective film 26 and a 
transparent electrode 28 separately, the same effectiveness as each above-mentioned operation gestalt 
is acquired. In addition, in drawing 9 , although the case where the reflective film 26 estranged and is 
formed for every subdot is illustrated, it is good also as a configuration in which the reflective film was 
formed all over the 2nd substrate 2. In this case, the heights which fulfill the conditions shown in each 
above-mentioned operation gestalt will be formed in the field corresponding to the subdot of the 
reflective film. 

[0045] In Modification 4> above-mentioned each operation gestalt, although each constituted one pixel 
and illustrated the liquid crystal display in which color display is possible by three sub pixels 
corresponding to each color of R, G, and B, it cannot be overemphasized that this invention is applicable 
also to the liquid crystal display in which only monochrome display is possible. In this case, what is 
necessary is for two or more subdots from which surface ratio differs just to constitute each of two or 
more pixels. What is necessary is just to consider each sub pixel in each above-mentioned operation 
gestalt as the configuration made to correspond to one pixel, if it puts in another way. 
[0046] Moreover, in each above-mentioned operation gestalt, although the liquid crystal display using 
the 3 terminal mold switching element slack TFT25 was illustrated, of course, this invention is applicable 
also to the liquid crystal display of the active matrix using the one terminal pair network mold switching 
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element represented by TFD (Thin Film Diode), and the liquid crystal display of the passive matrix 
method which does not have a switching element. Furthermore, in each above-mentioned operation 
gestalt, although surface ratio of three subdots which constitute one sub pixel is set to 1:2:4 and this 
was made to realize the display of 8 gradation, the surface ratio of the number of gradation (namely, 
number of the subdot per pixel) which can be displayed, and each subdot is not restricted to this. 
[0047] Although heights 21a was formed in the front face of a reflector 21 (it sets in the above- 
mentioned modification 3, and is the reflective film 26), it replaces with this heights 21a, and you may 
make it form a crevice (hollow) in <modification 5> above-mentioned each operation gestalt and each 
modification. That is, you may make it form a crevice in the front face of each reflector 21 in the front 
face of the 2nd substrate 2 by establishing a crevice in the location of heights 21a shown in each 
above-mentioned operation gestalt, and forming a reflector 21 in the front face of this 2nd substrate 2. 
In addition, in the above-mentioned operation gestalt, although it is desirable for the average pitch of 
each heights to be 15 micrometers or less, when forming a crevice in a reflector like this modification, it 
is desirable for the average of the distance from the pars basilaris ossis occipitalis of the average pitch 
of each crevice, i.e., one of crevices, to the pars basilaris ossis occipitalis of other crevices contiguous 
to the crevice concerned to be 15 micrometers or less. 

[0048] D: Explain some of electronic equipment, next electronic equipment using the liquid crystal 
display concerning each operation gestalt mentioned above. 

[0049] <Mobile mold computer> The example which applied first the liquid crystal display mentioned 
above to the personal computer of a mobile mold is explained. Drawing 10 (a) is the perspective view 
showing the configuration of this personal computer. The computer 300 is equipped with the body 
section 302 equipped with the keyboard 301, and the liquid crystal display 303 concerning the above- 
mentioned operation gestalt used as a display in this drawing. 

[0050] <Portable telephone> The example which applied the liquid crystal display further applied to the 
operation gestalt mentioned above to the display of a portable telephone is explained. Drawing 1 0 (b) is 
a perspective view which illustrates the configuration of this portable telephone. As shown in this 
drawing, the portable telephone 310 is equipped with the liquid crystal display 314 mentioned above with 
the ear piece 312 besides two or more manual operation buttons 31 1, and the speaker 313 as a display. 
In the vertical direction of the screen, a good display property is required of the display used for this 
kind of small pocket device. Therefore, especially the liquid crystal display concerning this invention is 
suitable as a display of this pocket mold electronic equipment. 

[0051] In addition, the device which it explained with reference to drawing 10 (a) and (b) as electronic 
equipment, and also was equipped with a liquid crystal television, the video tape recorder of a viewfinder 
mold and a monitor direct viewing type, car navigation equipment, a pager, an electronic notebook, a 
calculator, a word processor, a workstation, the TV phone, the POS terminal, the digital still camera, and 
the touch panel is mentioned. And it cannot be overemphasized that can apply the liquid crystal display 
concerning the above-mentioned operation gestalt or each modification to these electronic equipment 
of various kinds of. 
[0052] 

[Effect of the Invention] As explained above, also when an area gradation display is adopted, according 
to this invention, a good display property can be acquired. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view which illustrates typically the configuration of the liquid crystal 
display concerning the 1st operation gestalt of this invention. 

[Drawing 2] (a) is a top view which expands and illustrates the configuration near [ in this liquid crystal 
display ] the reflector, and (b) is an A-A' **** sectional view in (a). 

[Drawing 3] (a) And (b) is drawing for explaining the train of two or more heights which can be set to this 
liquid crystal display. 

[Drawing 4] (a) And (b) is drawing for explaining the effectiveness acquired by this liquid crystal display. 
[Drawing 5] (a) Or (f) is drawing which illustrates the process which forms the reflector which has two or 
more heights on the 2nd substrate in this liquid crystal display. 

[Drawing 6] It is the top view which expands and illustrates the configuration near [ in the liquid crystal 
display concerning the 2nd operation gestalt of this invention ] the reflector. 

[Drawing 7] It is the top view which expands and illustrates the configuration near [ in the liquid crystal 
display concerning the modification of this invention ] the reflector. 

[Drawing 8] It is the top view which expands and illustrates the configuration near [ in the liquid crystal 
display concerning the modification of this invention ] the reflector. 

[Drawing 9] It is the sectional view which illustrates typically the configuration of the liquid crystal 
display concerning the modification of this invention. 

[Drawing 10] (a) is a perspective view which illustrates the configuration of the personal computer using 
the liquid crystal display concerning this invention, and (b) is a perspective view which illustrates the 
configuration of the portable telephone using the liquid crystal display concerning this invention. 
[Description of Notations] 

1 .... The 1st substrate 

1 1 .... Light-shielding film 

12 .... Color filter 

1 3 .... Overcoat layer 

14 .... Counterelectrode 

15 .... Orientation film 

2 .... The 2nd substrate 
21,211,212,213 .... Reflector 
21 1 .... The minimum reflector 
21a .... Heights 

22 .... Orientation film 

23 .... Scanning line 

24 .... Data line 

25 .... TFT 

26 .... Reflective film 

27 .... Insulating layer 

28 .... Transparent electrode 

29 .... Orientation film 



[Translation done.] 
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1:2: 4£fc*«fc5K3a-aLT»&n4« l b/h;*«r» 
3K*/hEit«S2 1 l©&fflcD 

orfc*>5. «*ffi©±T*ifti©'fia) «. 3 5 

Mmifc*. £©fi3©*«fci!btB2 1 aOJfl^^H? 
fiETS^Sr^Jirf «-i£bgP 2 1 aOKyfttl 5 
/imElTT*5ut*'iiLK ibgB2 1a© 

£bS$2 1 altR&T3ftil©flgB2 1 a©I±»iT©i 
StTifcS. toil). ±3$bfc«fc?t;:. Slftl2 1± 
©&ASB2 1 a«^TLfe^±{C«IiJWfcBB?iJ$nT^ 

[0024] &,±mmisft£5\z. ^mmmmz^x 

2 1 a**, »7jkW<D±-FJjfytiB.3Z-?Z>-%fa\zmtE-r% 

m®.<Dmzt2.VT&f$,znz>&o\zfe-DT^2>. z.?? 

[0 0 2 5] ZZT\ EI 4 (a) KjjVT <k 5 l£. */J\K 

mmm2 1 1 fc»j£3*ifc«»©ia«2 1 a**, «^b 

®±T*|filtBSJ-r**iaifc»-3T-59KiB5iJShfc» 
^SSttS. d©«£, £l*«lfflj&>e>©AtM£tt 
SWttfiB2 1 l©3ftffitC*^TKS*LTtBlfr*Jli:4: 
**B©-tT*ftKtiJ8rt&©te. &flgB2 1 
a©3^, ^B©±T#ftt;:ft<g|$# or&fc*, 0 
4 (a) (f©KaT*T»») K*HTS»Ufc3t7r* 
5. dWi^tC, g/h£Wttffi2 1 1 cOtfi^P 2 laS- 
?nj©*.<hbfci§£. AI*ft£.SSB©±T;£faKtBit<* 

£0*&*. M§tt#fiH;::fett*«jSfii»#, ffc©# 

[0 0 2 6] intMl- *Sltt»J8K*Slr»Ttt, 04 

(b) iz^f^oiz. «/hKtt«S2 1 lfr&ttsffig: 
tf)£igB2 1 art*. £jftB0±T#ffl&ftOT«:#rtllcia 

Wtt&2 1 1 CS?&%eSv9a>±T£ffilK:Ktt3-£ 

f»5«» (04 (b) fc*fr»TW»T«r«») 

<, *-«>IHXt>Jt«tttj£<r>. ^*fflo±T* 

[0 0 2 7] fcis. **0g»iBK43HTtt. «/hSW* 



(5) 

8 

t>\ z.(om8.itz\nizm.<onz>b<D~c\tti.[,K m^m<D 

±TJ3fa\ziii%it£-&2>'<gftmZ2*>\zm j P?tctbiz 

[0 0 2 8] 'AlZ. m%.<D£h%2 1 a*tt*SWtI 
2 1 eJB2JHK2±C*j£-r&#&£ LTtt. 09*. 

[0 0 2 9] 05 (a) (C*fJ:e>IC. #^7.* 

2 2 ©£B tester £ U jMftrjg«®ttl|g 
«o I5UMU £©#tJ)gB5 1 ICttU 7*hV7>i7 
5 2*^UT*n»*JHIfr* (0 5 (b) ) . Z.Z. 
T. 05 (b) IC^-Ti^tr, dC07^- bTX^ 5 2 lC 
tt, £tt*&2 l©AgB2 1 aH»«-r*ffi«K«3til 

5 2a«^nt^. tot, z\<DmnmmM<D 
a. mmzmrt. 05 (c) 5 

BftM 5 2 a (C J: o Tig. <=> nT*n»**M» 

«ht. -n<=>©»fli§n 5 1 ^moti 
««• ©»S5»iftfllK±-fc inJftf -5 c t tc «fc o t (Jefls $ * 

20 T^ge^Afe^) (05 (d) ) . S6K*r*BI5 3*» 

n5S»ii2 1 «t<^&«B£ 
#f***©fl»a*#jSSft-5 (0 5 

(e) ) . I©tiI5 3±lCJKWBi5 4&»f8L;fc 
^ £RRtt«5 4£/^-^>ybT±B2Sfl5#t&»c 
Sl/ft5«ll2 1SMn (0 5 (f) ) o 

[0030] b : m2^mmm 

[0 0 3 1 ] 0611 *£%&ffilCft£ttA£^SBCD 

H***. ^^©Bfttt^l : 2 : 4tft5 3 50D-^H 
40 o©-y-^B^*t, Ytt^rlRl, T^^%**ffi©±T*|n] 

5C, i-30-9-yii#H»«:-r«3 0©SI*«tt2 1 
1.21 2*3^^2 1 3 (ffifllJt'l : 2 : 4) 

tn^ftftft4f-^8 2 4JCTFT2 5<&tf*bT 

JHisn*-*. ine.«3^0Sitti2 1 1 , 21 

2HXXS2 1 3*^, ^a©^*^2 3 (rTFT 2 5 
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*. *H*6^t'^^T«, flk/h£f**&2 11*5, ^ 
[0 0 3 2] Sfc. fg2S«2©5^. S«t®2 1*5 

jgj$$ft*^£ffi«©3iBte, *s©iMti«»i8snft 

&B<!:ftoTHS. ±E#RI*«tt2 1tt. fg2*t£2 

nztcsb, %W<fcMMM2 l ©gBKteff§2S«2±© 
OSB&El!*Lfcia«#»*£ ft* SSKl, 
***»!8fcfe^Ttt. ft/J\R#tttffi2 l l ©iltf 

[0 0 3 3] Z.<D&o\Z. **ifi#«K:«fcfttf, S^ffl 
©±T#frfcaifc©£ig|$2 1 a*tM)Si&oTl^ 
&*. ^B©±T#ftl:::fett£S* I PpSf£ft±$-t*-£ 

c * t v> 5 ±ess i t ra*o«r*«i» 

[0 0 3 4] IIT, ±ESI 1 liifi»!8fcff**/hSj* 
1 ltt, S^ffiO±T*(^t:M5a€r, ^fttteS 

1 lSBlCjPE£Sft£ffii&©fl8G2 1 a**, ft 

j«-r*ia»2 i aoa*/hs<r*^s****. *u 
[0035] ^ni;jtju> **^PBlirj;n«. «/hs 

S*«ff2 1 lC»jSStl4«»Oi!b«2 1 a&, ftSt' 
»ot 1 yiJ£&TJ: 5 CJMK?*U£J:l>fc«. &AgB2 

1 aOftJ, m*ll*«£Jtttl/r**<Tt>J:t». 
o*0, ®*T/hgOflgB2 1 a4Mtl)£>SA%^ 
©T, «jtXSSeSK"r«)^t*«Tr*4i:t»3fiJjiSAt 

[0036] c : %mm 

&.±z.<Dsem<D-&nmmz-D\,*Tmm\sitifi. ±e& 

<fc -5 & t) © ifl # A £ ft 5 o 

[0 0 3 7] <«»«l>±Cft36«i»*C*^Ttt» 
*WB2»fc*UfcJ:3fc, K*f®®2 l ©liiic©^ 

2 1 a©§*l:o^T, aS©fta*l6j*»&*fc^tt 

ttlZmrfitLlt. IsfrLUIfiZ, &Ci«2 1 a©«Mfc 
tiCftlc^ft-SfeWTte^K. WAtferFCtSfcU 



(6) 

10 

TfeJ:^. H7(i. *£&OTlcft&«il£;i*&K®£2 

s«2*Bi;:istt*Ei*««2 ljfi^o^fig^^T?. 

[0 0 3 8] |5l0lc^-r®O. *XJ*M£ff**2£« 

2ft*:flgf5 2 1 bO»tttt±EtB2HJfi»j8fc^bfc%> 

»2 1-btt. *2aH6 2©te«*|^lA»6*fc»tt (T& 
io 82a«2£¥fTfcBK*ttS»riB«M*) **. « 

*B©±T;triS]£ifiXT*#ffl (^B©fe&#fa) * 

5>. S6IC, ftg&2 1 b©ffiM*£> S*B©±T^[S]i 

2 1 b^B©^^©^B©±T*[ni^|P]<gB^ (o* 
t3« 04 (a) i5=fctf (b) K*lt4«»«»Cffla-r 

*ge#) ojiiS[*j£<-r*it*<-r*5. £©*s*, ± 

E^HSSP^©<t5tcagB2 1 a©iIM4P]»i:l/ 
B*3O6*«t:«bfc»*Kli0AT, *^B©±T*(*] 
[0 0 3 9] 0 7 K&t^Ttt, % 2 HJSJgSgfctflJ 

30 ffl mire**. c©^-&, H8ic^-rj;^tc. 

'S2 l©*Bifc»jsKaft*ia»2 1 btt. S2S«2© 

@2 1 i©i!baS2 1 b«, «*ffi©±T^f6]<h«itxf 

[0 0 4 0] <*»«2>±E#3afi»»»Cfe^TttR 

©«*^*JKS«^gS(C®f)ft*fc©-Ctt^^. fisjx. 
tf. 2 a**K/ty*5-f h 

40 ^E^^ii^lr. m2a«±©#S^*ffi(C. 

[0 0 4 1] <SEJB«3>±e&£tt»»K:iHvrtt, 
S»««2 1*«, ^lS«lffl'W^©AW7 , d^SI*$-& 

»J«KttU*«(8tbTt>J:i>. JUT, B9&#J£U 
so T, 4:fE»MiCfll«« B Ti3k«jtttBC!>«j««tRinT<&. ft. 



45 ffl 2002-72 193 (P2002-721 93A) 



(7) 

11 

[0 0 4 2] *«»«Hfe^Ttt, $2££2©Pifli$ 

1:2: 4tftotl>5. M»12 6 tt, 

©*ffl(r«a<Ddig|5$:#LT^D< §Iltl2 6 

tt, R*f«ffi2 1A«TFT2 5^tTtlS2 3 i5 J; 
*Sfi»Bl2 6a:««fcUr©<M6<MrLfcw&», £ 
©SStCckD, SttE»K2 6©*m«, R»14£*-f 

[0 0 4 3] ST, ft>ft»*£ltlt2 6*tf*Snfci2 20 
S1S2(7D*®«, *»»)12 7CJ:oTiH 

t>nt^5. f LT, ;®|fii|2 7©SIl:H 
otS«l*J:yf-5'llt, c:ne.©32SSB#{;:f£B"r 
ST FT (V>mf>H*lft) t, SKTFTfr«^S 

n, jtmtii 4t©rafcflE*nfc*ft3 ir**LTB?3fe 

©«JEE*EPJp-r^fc:©©aBJ«S2 8 &«tHU££*lTl> 
*. u©I§lil2 8ll ITOVCDSWitttfifcJ: 
oTPj&StlfcfccpTi&D, MJlSSilStiD-^Hy 
MO£i;fc^fcA*-:z>^$nT^5. £<H>f;:fg2 
£«2®Affi! (ASA 3 48) »ffi«SB[6]K2 9tCctoT« so 

t>nT«r»*. 

[0044] ^©i^i;, iiti2 6 tmmm 8 1 

2 6 j^ftU-^ h* -y h r <>: IcRIII)] LTf^ nfc*££iw 
il/T^5^ 3B2S«2©±BiHSi*BW«»ritSnfc 
«j*fcUT*>«k^. £©»£. R#M©3^©it^K^ 

[0 0 4 5] <*»«4>±B#3*HK»»K:*V»Ttt, <o 
ft**»R, G, B©&£(C;ftjrfS3 0©1*:/Hf!i(cJ; 
oT 1 ^©■aSPtfLTrt^— »***T»T££*ffi*S 

[0 0 4 6] Sfc, ±E#ISIS»IBfc:*5^TH:, Hfif 
IM7f>^ift5TFT2 5 ejSfr>fcttAX3K£ so 



A? 

B£#J*b7c^\ TFD (Thin Film Diode) Icft^S 

&lSTt5:i:H 1 b%5^5. ±E&H 

^H7 h©ffi*It£ 1 : 2 : 4 it, Z.tl\Z& D 8 pgm 
©S^SrH^-r-g)J;a{cb7c^\ &;*nT£&RHl& (f 

*^Hv hOffiSlJttt, cmfc:RBe.n*t)©Ttt&^. 

[0 0 4 7] <XttjM5>±G#HllJ*ltt«J:tfftXtt 
WCt^Ttt, 5»f 12 1 (±E«»«3l:«HTI4 
£S*0t2 6) OSffi(cOgP2 1 a*«»i«Sn4±5l:L 

c©ia«2 1 afc«ATEi« (a*) £iM&-rs 

T, ±8B*IIJfi»JKK*UfcCiffl2 1 a©ffl[«KlH»* 
RW, £©*2S«2©*ffifCKtt*«2 1 &JBj*T* 

aJO^try^l 5 tfm£tTTa4£ia*S*blr>£ 

©js«a»s. %mwmzmt%-rz>m<Dwffi<Di&ffii£-T?<D 
[0 0 4 8] d : n-j- mm 

[0049] < ; En-r;i^^n>tf3L-^>s-r, ±3iL 

fciSa^gfi ^ AM" ;us!©/t - v a > tf a. - 
i'fcaifflUfcffiUCO^TKWr*. 010 (a) tt, H 

HBfci3V>T, 3>tfaL— ^ 3 0 0«, +-#-K3 0 
1 3 0 2 £. *««£LTfflV»6tl4± 

[0 0 5 0] <«#«B«>SSK. ±»UfcHJfi»« 

K«**iia7FSB£, *#«is«©a*a5K:jifflUfc 

WK-p^TRW-r*. B10 (b) «, C©SI^*B*i 

©«Wt*«*r*«HiBiT**. w\m\zm-r^o\z. m 

*«IS*i3 1 ota. 3 1 1©S*». s 

BP 3 1 2. 2IBP3 1 3££fc{C, ±jfi L7c^ b b bS^ 
SB 3 1 4S&5S»£L,T#ATV>4. ^©S©/J^© 

B£LT#lC»ilT*S„ 

[0 0 5 1 ] ft*, «^*g§£LT«, 010 (a) * 
«ttX (b) S#BBUTK9iUfcB*>C i b, «IfHi 
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n*)\,*mxtz.m.mziiifimit>nz>. fix, ens 

[0 0 5 2] 
[0E©1ffi¥ftia9J] 

[E92] (a) ttH*ftS*gBfc:feW-*Elt«*ifi 
«©«j*fc«;*LT«*T*¥iBigTa9v (b) tt 
(a) tCiitt&A-A' *£S!»tB0T£>3,, 
[83] (a) fc«fctf (b) tt, |S|ftil£3i%&B££ 

[04] (a) *«t^ (b) tt, HftA&^SBfcJ: 

[0 5] (a) 75S (f) tt. NJftJfc£*&B££b> 

[0 6] *^0^tDm2H»M{C^^.^ B s B^SSlc 

[0 7] *ftH0K»ftKff«1*A£*£BlC43l*« 
[0 8] #f^©g»Wc«4i*ii**8B£lstt* 



(8) 

74 

&*m@ifi&©^J&£i£*LT0J^T5¥Bi0T-&5„ 
[0 9] *XHOSJ*tt£fll*KAS3i*£B0!)«!&£ 

[010] (a) tt*^fcff*«ft3S*SI«SfiJffl 

SO, (b) tt*5SfHtC«*«ft«*S«*f<JfflUit* 

1 SB 1 £« 

io 1 1 mytm 

i 2 tiy—y-oi? 

1 3 ;i— 3- hM 

1 4 *trfi]m® 

1 5 &fam 

.2 SB2»£ 

21, 211, 212, 21 3 SMfl 

2 1 1 m^RMmm 

2 1 a flgB 

22 leftjsi 

20 2 3 tE&B 

2 4 x-^H 

2 5 TFT 

2 6 R»t» 

2 7 g&Rft 

2 8 i§Bj«g 

2 9 SEftJil 
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(10) 
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(11) 



F*-A(##) 2H091 FA02Y FA16Z FA35Y FA41Z 
FD02 GA11 GA13 LA19 LA30 
2H093 NA16 NA54 NC34 ND06 ND08 
5C094 AA02 BA03 BA43 CA19 CA24 
DA14 DA15 EA04 EA06 EA07 
EB02 ED 11 HA02 HA05 HA06 
HA08 HA10 JA08 



